physiological function and behavior of gold compounds by 小松, 啓子 & 片山(須川), 洋子
大飯市立大プ#主活科湘~*è要 ・ 第 l巻(1983) 21 -
〔総説〕金化合物の生理作用と生体内における挙動
小松啓チ，片山(須)1)洋子
physiological. function and behavior of gold compounds 































( 1 ) 
利用するものであり，そのこはAu(金)化合物をリュー
7チ忠者に対しての抗炎住浄jとするものである。
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小訟.KLII :金化合物の生flJ!作用と生体内における挙動 - 23 
Table 1. BIOLOGICALLY ACTIVE GOLD COMPOUNDS 
Generic name Trade names %Au 






Gold thiogl ucose， 
a u roth lOgl ucose Solganal 50.3 
Gold thlOglycoanil!d， 
aurothioglycola n ilid 










Calcinm aurothioglycolate Myoral 64.1 
3伐Jium 2-f.1 ul'olhlObenzl・ Triphal 47.8 
m idazole-小心日rboxylatc，
aurothiol 
(;old sodium 3・thio-2・pro-panol- A Ilochrysine 52.9 
I.;;ulphonatc， sod ium :>'aurothio・
2-hyd roxypropa ne-sul phonate 
Sodium auroallylthlOurea-m- Lopion 43.4 
benzoate 
S-Triethylphoshine golu 2，3，4， Auranofin(AF) 29.1 
6，-letra-O-acetyl-l thio-β-1)- (SK&FD -39162) 
glycopyranoside R idaura 









Na3 Au (S203)2 




















( 3 ) 








Table 2. Shnnkage lemperalure (Ts) 01 ral 13il le品開印Iagen
(on同105同首lebuffer .1 pH 7.01 = 0.01<'5) 
S.mple 
C町1rols








Tr伺 10 on v11ro w11h gold Ih時印刷凶e
Treal回目 Y1印 刷 IhH.O. 











[GSTJμg/ml medium [CST Jμg/ml medium 
Fig， 3， Effects of GST* on total collagen and 
co)]agen types based on measurement of (a) [t4CJ 
collagen and Ib) MDPF勺ollagenafter separation 
by SDS-PAGE. The control levels ar官 the
means 士 S.E.for three f1asks. Key ( x ) 
total collagen， (0) type 1 ， (ム)type m， and 
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1司rrcenlageIrV11bltlon 01 glvcosldascs b、2ml>l I.nal 
C聞 c，'ntratlon 01 !(old compounds Results are means of 
threc cx四日Iment、
Table ・Eflect01 gold salts叩 lheanll m.le secondary IgE 
1m mune respons 
日ι・rnm 51 5F 
H..SE amlnldasc GLUC 
Gold thlOglucose 。 4 
Gold p同省phlne 14 94 17 
Allochrvslnc .19 
73 98 
Gold thJOmalate 46 
88 98 
SF :svnovlal JIυId 
HA5E: hyaluronldase 
GLじC:;Jglutronlddsr 
In)CCled 00宮mg o IIng 0.5mg 
wlthl 日"間 gold gold gold 
7-d 240' 240 240 240 
14 240 240 240 240 
21 80 60 40 80 
35 ω 60 ω 60 
49 40 40 80 80 
64 40 ω 60 80 
78 ω 60 60 120 
再4 40 40 40 120 
a. Each dosage of gold sodlum thlomalate was .nJect民ji.m 
once a week (or 10 weeks 
b. Days afler booster InJcclon唱
c. PCA tlter(g回 metrlcm回 n)
[パンヌス]
'‘ × 
O IgG anti X 

























o 19S anli IgG 
で?・ IgG+19Santi IgG I C 
C二コ IgG anti DN八
Fig. 4. リューマチ閥均節炎の病凶
関節の計?股;のリンパ球や形質細胞が応生する抗体が滑艇において抗体と結合する様式図を示す。乙の抗体は(1)











































































50 mg' gold sodium thiomalate 
21 days 
Fig. 5. 1'he exponential fall in the serum gold 
level. A typical pattem of the fall in the serum 
gold level over a three-week period following an 
intramuscuiar injection of 50 mg of gold sodiun 
thiomalate has been illustrated. 1'his patient 
Cweight 91 kg) had been receiving 50 mg of gold 
sodium thiomalate every two weeks up until the 




















30 40 60 80 100 
weight Ckg) 
Fig. 6. 1'he relationship between body weight 
and peak serum gold level. 1'he peak gold level 
following20rngofgold sodium thiomalate by intra 
muscular injection has been plotted against body 
weight. A close relationship is apparent. Pく0.001
Table 5. Mean Serum Gold Levels 24Hours After InJection 
In Pat .ents RceivingMyocrisin at Intcrvals of 14Days 
Gold Dose Mean 




























12 16 20 24 48 
Time (h) 
¥95 Fig. 7.Radioactive concentrations of '""Au in 
serum of monkey 1 (killed two days after gold in-





F泊中のAuの同形態について， C.J. Danpure 
ら力渇f究した結果1[.よれば，主にI血清アノレブミンと結合










Au-thiomalate + albumin 
二三 Au-albumin complex + thiomalate 
さらにK.J.Lawsond町j:，in vitro における血泊




















10 。 5 10 15 20 
Time (days) 
Fig. 8. Radioactive concentrations of 1~5Au in 
serum of monkeys2 (Y) and 3 C.) Ckilled ten and 
twenty days after gold injection) • expressed as a 






























- 28- 食 物 学
Table 6. The gold content of plasma and plasma fractions after various doses of sodium aurothio訂正ヨlate
Aurothiomalate Time after Total plasma gold %Total plasma gold eluting with 
dose inJect ion 
(mg kg) (hr) ( g atom/ 1) (% injected dose m 1) Globulins Albumin Free 
30-80-' 308 1.41 2.8 95.0 1.2 
413 1.61 1.7 98.1 0.2 
24 175 0.80 4.4 95.5 。
101 1.13 4.8 94.8 0.3 
226 0.88 3.5 96.3 0.1 
168 8.7 0.04 9.9 90.1 。
15.0 0.06 
350 13.0 0.05 
864 0.4 0.002 4.8 95.2 。
14 -17 250 1.29 
24 146 0.75 
146 0.64 
168 11.4 0.05 
0.7 168 1.0 0.11 12.3 87.7 。
Table 7. Tissue Gold Concentrations 
g Au/g tissue g Au/g tissue 
Specimen (wet weight) (dry weight) g Au/specimen 
Group I-reticuloendothelial tissues 
Lyrn凶 nodeキ 396 211 1314 918 19.80 7.77 
Liver* 125 126 559 535 45.80 35.50 
Bone rnarrow(sternal) 81 142 5.79 
Spleen 77 368 26.90 
Group ll-rnusculoskeletal tissues 
Synoviurn* (knee， intercondylar) 32 18 165 89 20.800 7.390 
Bon巴(cortical，sternal) 38 64 7.710 
Bone本(femoralcondyle) 1 4 15 14 0.090 0.058 
Muscle (quadriceps femoris) 7 27 0.860 
Cartilage (knee， fernoral condyle) 5 23 0.083 
Group m-other tissues 
Adrenal 239 694 23.60 
Muscle* (gluteus) 95 211 332 647 6.31 21.40 
Renal cortex 129 744 29.90 
Skin (derrnat i t is， fore泊rm) 79 336 11.50 
Rena 1 medulla 64 383 19.50 
Thyroid 41 179 21.70 
Skin (normal， forearm) 38 147 4.06 
Ovary本 23 21 118 95 4.08 5.42 
Fingernail 5 0.005 
Hair >2 0.056 
Group JV-body fluids 
Urine 9.9/ml 1.97 
Plasrna (Pulrnonary artery) 9.5/rn 1 1.86 
Whole bl∞d (pulrnonary artery) 4.5/rn 1 0.903 
Pericardial fluid 4.6/ml 2.31 
Synovial fluid* (knee) 2.5/ml 1.7/m 1 0.504 0.338 
* Duplicate sarnples analyzed 







Fig. 10. Histgrams showing the radioactive con-
centrations of 195Au in the Jiver homogenates and 
their respective subcellula r fractions on day 2 
(monkey J)， day 10 (monkey 2) a nd day 20 (mon-
key 3). f-J-Tissue homogenate; N-nuclear frac-
tion; M-mitochondrial fraction;しー Iysosomal










































Fig. 9. Rate of reaction of human serum albumin 
with aurothiomalate 
0， 1035μM -aurothiomalate， 370C， +serum e， 
1 J3μM-aurothiomalate， 370C， +serum "-，13μ 
M-aurothiomalate， 40C，十serum _， 13μM-
aurothioma1ate，37
0C ，+a1bumin. [AlbuminJ =600-




と乙ろ，肝臓1j1のAuiilは投う1itの0.8，4.0， 3.3， 3.8 
96と経時的1C!fJI}日し， -;-j， ITINfrtのAuJil:は投与鼠の
1.61， 0.88， 0.06， 0.0596と減少した。 肝臓細胞の可熔








CK upffer ceJ) ，内皮細胞 Cendothe1ia1 celJ) ， 
脂肪隈取細胞Cfat-storingcell， Ito cell) ， pit 
celの4種矧のあるととが知られているアクッパー








。司IighMol. Wt. Protien Fraction 
• -MetalJothionein Fraction 















21 4 6 8 14 
Days After Administration of Au 
Fig. 11. Time course of Au incorporation into 
the H.M. W. protein fractions and the metallo-
thionein fractions In the rat liver cytosol. 



















































































Fig. 12. Distribution of 198Au Cgold) at various 
time after injection of gold thioglucose 
(al 198Au distribution in parenchymal and 
sinusoidal cells of mouce liver 
Subcellular distribution of 198Au 










Fig .13 Kupffer cel of mouse liver sinusoid. Gold particles (arrow) were also 
found in lysosomes. Gold particles were localized in a narrow periphe-ral zone 
cJose to the clear halo. S: Sinusoid， Kc:Kupffer cell， H:Hepatocyte， D: Disse's space， 




Table 8. D'5trlbullon 01 RadlOgold川 RatLlver Fraction 
Day After'白 AuAdm In istrat i叩
27 
Fractlon A・ B C D E r G H 
Whoic I，ver 21+ 49 14 8 20 4 38 68 
homogenate 
Llver 172 45 16 9 43 31 51 
5Uρernate 
Kupller cel 25 43 23 11 25 56 58 93 
fractlon 
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Summary 
Gold compounds have been used for approximately 50 years to treat rheumatoid arthritis. But litle isknown about 
the mechanisms involved in th巴promotionof therapeutic and toxic effects. 
A number of hypotheses were proposed to explain the effectiveness of gold compounds; these include increasing 
collagen crosslinking， effect on collag巴nsynthesis， stabilization of lysosomaI membrane and inhibition of lysosomal 
enzyme activity. Recently， rheumatoid arthritis is considered to be mediated by immunological mechanisms， and the 
gold compounds might effect on the above mechanisms. 
Many investigators reported the accumulation of gold in the various organs aft巴radministration of gold compounds， 
especiaUy in the reticuloendothelial system such as lymph nodes， Iiver， kidney， spleen and bone marrow. 
In this review， we introduced the physiological function and behavior of gold compounds in human， monkey， rabbit， 
guinea pig， rat and mouse. 
(14) 
